Background: The most common neurodegenerative disease is dementia. Family of dementia patients says that their lives have been changed extensively after happening of dementia to their patients. One of the problems of family and caregivers is depression of the caregiver. In this study, we aimed to find the prevalence of depression and factors can affect depression in the dementia caregivers. Materials and Methods: This study was cross-sectional study with convenient sampling method. Our society was 96 main caregivers of dementia patients in the year 2015 in Iran. We had two questionnaires, a demographic and Beck Depression Inventory (BDI). BDI Cronbach's alpha is 0.86 for psychiatric patients and 0.81 for nonpsychiatric persons, and Beck's scores are between 0 and 64. We used SPSS version 22 for statistical analysis. Results: According to Beck depression test, 69.8% (n = 67 out of 96) of all caregivers had scores in the range of depression. In bivariate analysis, we found higher dementia severity and lower support of other family members from the caregiver can predict higher depression in the caregiver. As well, in regression analysis using GLM model, we found higher age and lower educational level of the caregiver can predict higher depression in the caregiver. Moreover, regression analysis approved findings about severity and support of other family members in bivariate analysis. Conclusion: High-level depression is found in caregivers of dementia patients. It needs special attention from healthcare managers, clinicians and all of health-care personnel who deals with dementia patients and their caregivers.
Introduction
The most common neurodegenerative disease is dementia. This disease affects memory, behavior, and mind of a patient. [1] It was estimated that the persons with dementia, was 35 million people, in 2010, worldwide and it will be 115 million in 2050. [2] Dementia's costs were $604bn in 2010 globally. [3] Not all of the costs are financial but emotional and physical demands of the patients can be a stressor for caregivers to cause adverse psychological and physical outcomes. [4] There are different reasons that cause depression in the caregivers of dementia patients including neglecting their own health and social lives, [2] large burden on caregivers, deteriorating disability of dementia patients, [5] and emotional and physical demands of the patients as a stressor. [4] Depression is not only a psychological problem but also it can cause arterial hypertension, gastrointestinal problems, and other physical illnesses [2] and it can raise the risk of death. [1] The family of dementia patients says that their lives have been changed extensively after happening of dementia to their patients. [6] A study in the USA by Givens et al. illustrated that 22% of caregivers of dementia have depressive symptoms. However, previous studies estimated that the depression prevalence is between 30% and 40%. [4] In a review article by Janevic et al. published in 2001, white caregivers had more depression and stress than African American ones, and they suggested that there may be different depression prevalence in different races, cultures, and nations. [7] De fazio et al.'s study illustrated, higher level of urbanity, advanced age, and lower socioeconomic status were associated with the depression in caregivers. [2] Givens et al. showed caregiver role captivity, dementia patients problematic behaviors and advanced age of caregivers have an association with depression in caregivers. [4] According to different depression prevalence and predictors in different countries and cultures, we aimed to find the prevalence of depression and factors, inducing and reducing factors, can affect depression in the dementia caregivers in Iran. We aimed to find the prevalence of depression of main caregivers and its relation with age of caregivers and patients, gender of caregivers and patients, educational level of caregivers, severity of dementia illness, duration of dementia illness, support of other family members, and relationship of caregiver and patients. To the best of our knowledge, we are not aware of similar research in Iran.
Materials and Methods
This study was cross-sectional study with convenient sampling method. Our society was main caregivers of dementia patients who their patients visit the psychiatrist in clinics affiliated to Isfahan University of Medical Sciences in the year of 2015. With statistical calculation, we needed 96 samples for this study.
Inclusion criteria were: (1) being in the range of age 18-65 years old for caregivers, (2) being the main caregiver of demented person. We explained the study and its aims for all the caregivers, and they consented orally to participate in the study.
Our exclusion criteria were: (1) incomplete questionnaires, (2) known psychiatric illness or end stage dangerous physical illnesses of the caregiver.
As we mentioned before, we only included the main caregivers of the dementia patients. We know the main caregiver who spends a long time with the patient, more than others, support the patient physically and mentally and help the demented person in daily activities.
We had two questionnaires for this study. One of them was demographic data questionnaire. We collected demographic data such as the age of patient and caregiver, gender of each them, educational level of the main caregiver, support of other family members, health insurance of the patient, duration of dementia illness, patients' economical independency/dependency to caregiver or others, and relationship of patient and caregiver.
We determined support of other family members by a question from main caregivers that how you know the support of other family members. They should have chosen between "good," "poor," and "no support." As well, we determined the severity of dementia illness and diagnosis of dementia with psychiatric interview by an experienced psychiatrist.
Another questionnaire of this study was Beck Depression Inventory (BDI). BDI Cronbach's alpha is 0.86 for psychiatric patients and 0.81 for nonpsychiatric persons. For psychiatric patients, the mean correlations of BDI samples with Hamilton Rating Scale for Depression (HRSD) and clinical rating are 0.73 and 0.72, respectively. For nonpsychiatric persons, the mean correlations of the BDI with the HRSD and clinical ratings were 0.74 and 0.60, respectively. [8] This questionnaire has 21 questions with four choices for each question, and its score is 0-3 for each question. The maximum total score is 64. If total questionnaire score is between 0 and 10, it means no depression, 11-17 means mild depression, 18-29 means moderate depression, and 30-64 means severe depression. [9] We gave these two questionnaires to main caregivers who their patients visit the psychiatrists in clinics affiliated to Isfahan University of Medical Sciences to fulfill. They had enough time, and we wanted them to choose the answers that are closest to their feelings.
We input all demographic data and Beck questionnaire scores in SPSS version 22.(IBM corporation, New York, USA) We used independent T, Pearson correlation, one-way ANOVA, and regression analysis using GLM model after controlling other variables for analysis the data.
The study was approved by Isfahan University of Medical Sciences Ethics Committee. We paid attention to keep demographic data, and Beck questionnaire answers secure to save privacy of participants. The participants were free to participate or not participate in the study.
Results
According to BDI 69.8% (n = 67 out of 96) of all caregivers had scores in the range of depression. It showed that 20.8% (n = 20) of all caregivers had scores in the range of mild depression, 40.6% (n = 39) had scores in the range of moderate depression, and 8.3% (n = 8) had scores in the range of severe depression.
Demographic data and mean beck depression test scores can be found in Tables 1 and 2. We asked the caregivers to evaluate support of other family members by choosing it between "good," "poor," and "no support" choices. We found mean depression scores in good supporter families was 15.2 and in poor supporter was 27.9. This was a significant difference (P < 0.001, Table 1 ).
As we mentioned before, we evaluated the severity of dementia illness by psychiatric interview by experienced psychiatrists. We found that mean depression score of the caregivers of mild dementia patients had a significant difference with the caregivers of the moderate and severe dementia patients. Their P values were 0.006 and <0.001, respectively.
In bivariate analysis, we did not find any other significant relationship between demographic data beck scores [ Table 1 ].
However, we found other significant relationship when we used regression analysis using GLM model after controlling other variables. In this analysis according to Table 3 , the caregiver age and the caregiver education had a significant relationship with beck depression scores. Higher age of caregiver and lower education of his/her can predict higher depression in the caregiver. According to Table 3 , other factors in this model that had significant results were the severity of illness of dementia and support of other family members which were a predictor for depression of the caregiver. It was like bivariate analysis.
Discussion
Depression prevalence between caregivers of dementia patients was reported in a wide range. Bednarek et al.
release a research in 2016, has been done in Poland, they reported the prevalence of depression in dementia caregivers about four-tenth. [10] In 1991, Dura et al. in research in the USA reported one-fourth of the caregivers met depressive DSM criteria. It was three times more than matched control. [11] We found about seven-tenth of the caregivers had scores in the range of depression. All of above show the depression prevalence in dementia caregivers is very high, and it is considerably higher than normal populations and caregivers of other illnesses. Our findings showed higher prevalence than other two studies. It may be caused by different scale for checking depression, different cutoff points or the prevalence is really higher in Iran.
In this study, eight-tenth of the caregivers were female. It is like De Fazio et al. study [12] and most of other studies in this field. However, about six-tenth of the patients were male. In Abdollahpour et al. study in Iran, six-tenth of patients were female. [13] Since the Alzheimer disease is the most prevalent kind of dementia, and it is most common in females, we expected to have more female patients in this study. However, we had more male patients. One of the reasons may be caused by not differentiating a different kind of dementia. The other reason could be that the caregivers of female patients had lower attitude to participate in the study and talk about their patients due to cultural reasons.
In both bivariate analysis and regression analysis using GLM model after controlling other variables, we found severity of illness of dementia and support of other family members of the main caregiver can predict the depression caregiver. Higher severity of dementia and lower support of others can raise the depression of the caregiver. Effect of severity is like Garcia-Alberca et al. study. [14] It is very important to know that support of other family members has a strong effect on depression of the caregiver. Therefore, medical team and healthcare managers should encourage caregiver and his/her family to act as a team in caring or family help and support the caregiver as much as possible. Medical team also should reduce the dementia patient severity of illness by drugs or other treatments for dementia as much as possible. It does not only affect dementia patients but also affect the caregivers, which are dynamic and younger group, to have better feeling and life. In addition, future treatments for dementia will affect both patient and his/her caregiver, and should be strongly continued for a prevalent and growing population of dementia patients and their caregivers.
In addition, in regression analysis using GLM model, we found that the age of caregiver and caregiver education could predict the severity of depression in the caregiver. Low level of education and higher age of the caregiver can make higher depression in the caregiver. Givens et al. in research in the USA demonstrated the same result about age. [4] Ostojic et al. in a research in Croatia that is published in 2014 demonstrated female caregivers feel more depression and younger age of caregiver predicts more depression. [1] However, in both field of age and gender, we found different results. As we mentioned before, higher age of caregivers predicts more depression in caregivers and we did not find any significant difference between different gender results. As well, we did not find any significant depression scores between the different relationship between caregiver and patient, different duration of illness and different genders of patients. In other words, the relationship between caregiver and patient, duration of illness, the patient gender and the caregiver gender do not affect the depression of the caregiver.
In study has been published by Goren et al. in 2016 in Japan, in the comparison between dementia caregivers and noncaregivers, they found more frequent insomnia, hypertension, pain, anxiety, and diabetes in dementia caregivers. [15] One of our study limitations was convenient sampling. We could only include caregiver of patients who visited doctors and took treatment for their dementia. Patients who are not visited by doctors may have more severe dementia. Since this study showed more severe dementia could make more depression in caregivers, we can have even more depression in caregivers of these dementia patients. Another limitation was using a questionnaire for finding the depression. This questionnaire reliability and validity has been proven, but we did not use the clinical interview for finding and evaluating depression in the caregivers.
Conclusion
As a conclusion, high-level depression is found in caregivers of dementia patients. It needs special attention from healthcare managers, clinicians, and all of the health-care personnel who deals with dementia patients and their caregivers. Physicians and psychiatrist who deals with dementia patients should have attention to caregivers and their depression as well especially in Iran that we found caregiver's depression may be higher than other researches in other countries. As we mentioned before, higher severity and lower support of other family members can raise depression of caregivers. Therefore, present, new, and future treatments of dementia for reducing the severity of illness can also affect feelings of caregivers as growing, younger, and more dynamic population. As we mentioned before, caring should be encouraged to be done as a group work or if it is not possible, helping and supporting of the main caregiver as much as possible should be recommended.
Moreover, a plan can be obtained to evaluate the depression in caregivers of dementia patients in whole society as a screening method to find depressed caregivers and to refer them to psychiatrists. We recommend for future research to do interventions to reduce depression and then evaluate depression in study groups. Some of the examples of intervention methods can be family meetings, support from health-care system, and visiting of psychiatrists by caregivers every few months then evaluate the depression to find if these interventions can reduce depression in caregivers or not.
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